Summary Microscopic malignancy grading using the 8-factor system proposed by Jakobsson et al. (1973), the 4-factor system set up by Glanz and Eichhorn (1985) , and DNA cytofluorometry were applied to thirteen Ti and thirty-seven T2 squamous cell carcinomas of the oral cavity, 9 with and 41 without metastases. There was a significant correlation between the presence of lymph node metastases (Ni) and the malignancy scores (P<0.05) and tumour DNA ploidy (P<0.01, chi-square). The total number of patients with initial and late lymph node metastases correlated significantly with polyploid nuclei (P<0.05) and with malignancy scores (P<0.001), which also correlated with regional recurrences (P<0.01, chi-square). No remaining tumour after preoperative radiotherapy indicated less risk for local recurrence than if tumour persisted (P<0.01, chisquare).
Despite the various modes of treatment available, patients with oral cavity carcinoma pose serious therapeutic problems which are reflected in the poor survival rates (Frazell et al., 1962) . Factors influencing the prognosis are therefore sought after. The site and size of the primary tumour and the presence of metastases have been used as prognostic indicators (Lee et al., 1972 ; Krause et al., 1973; Fletcher, 1979) . The presence of cervical lymph node metastases seems to be the most important predictor associated with approximately 50 per cent reduction of the 2-year determinate survival rate (Hibbert et al., 1983; Teichgraeber et al., 1973; Willen et al., 1975; Lund et al., 1975) have cavity carcinoma provides useful prognostic information but has certain limitations. The single method treatment of stage I cancer carries a much poorer prognosis than was previously thought, and the incidence of microscopic cervical metastases is high (Lee et al., 1972 ; Krause et al., 1973; Teichgraeber et al., 1984) .
The malignancy grading system based on 4 different morphological characteristics for the tumour cell population, and 4 characteristics for the tumour-host relationship, initially used in the analysis of laryngeal cancer (Jakobsson et al., 1973) , has also been applied in oral cavity carcinomas.
Studies on palatal, gingival, and lingual carcinomas Willen et al., 1975; Lund et al., 1975) have disclosed statistically significant differences in survival for patients with high and low malignancy scores. The somewhat modified malignancy grading used in lingual carcinomas by Holm et al. (1982) showed a correlation between the malignancy score on the one hand and T classification or the presence of lymph node metastases at the time of diagnosis on the other.
Both TNM classification and malignancy grading are partly subjective methods, designed to predict the behaviour of malignant lesions. DNA content, proliferative activity (Sphase), and the occurrence of polyploid nuclei are more objective estimates and yield important complements to the clinical and pathological classification of many types of tumours (Atkin, 1976; Friedlander et al., 1984; Matsuura et al., 1986) . Studies by Holm et al. (1980) and Holm (1982) indicate that DNA measurements of oral cavity carcinomas may contain prognostic information.
The aims of the present investigation were to determine Treatment was by surgery and/or radiotherapy (Table I) . No major change in therapy was introduced during the actual period. TI tumours are usually treated surgically but if metastatic nodes were present combined therapy with preoperative radiotherapy was administered including the nodes as for T2 tumours.
The follow-up time was from the date of diagnosis to the end of 1985.
DNA measurements
Sections (50pm) were prepared from representative tumour areas of formalin-fixed, paraffin-embedded material using the method described by Hedley et al., (1983) with certain modifications (Risberg et al., 1985; Franzen et al., 1986a) making it suitable for static cytofluorometry on squamous cell carcinomas. Measurements were performed with the aid of a Leitz MPV 3 cytophotometer (Ernst Leitz, Wetzlar, FRG) interfaced to a Luxor ABC microcomputer (Luxor, Motala, Sweden) and using the Fluora computer program (Bjelkenkrantz et al., 1983a Figures Ib, c) . S-phase The S-phase fraction was calculated by the computer, assuming a rectilinear distribution of the S-phase cells between the GO/I -and G2/M peaks. In 8 DNA nondiploid tumours the S-phase value could not be estimated, because there were fewer than 100 tumour nuclei in the preparation or because there was more than one DNA nondiploid cell population. Due to the small number of nuclei measured, the tumours were classified into three groups: 1. tumours with an S-phase <10%, 2. tumours with an S-phase 10%-20%, and 3. tumours with an S-phase>20%.
Polyploid nuclei (PPN) Nuclei with a fluorescence value greater than 2.5 x the basal modal peak. The estimation of PPN in the tumours was qualitative.
Histological examination and malignancy grading All tumours were graded histologically into well, moderately well, and poorly differentiated.
The malignancy grading was performed as described by Jakobsson et al. (1973) . The system described and applied by Glanz and Eichhorn (1985) was also employed. According to Glanz and Eichhorn, 2 of 4 characteristics (i) differentiation and polymorphism, and (ii) structure and margins of the tumours, are related to the tumour cell population; and 2 characteristics (iii) vascular and perineural invasion, and (iv) plasmo-lymphocytic infiltration, are related to the tumourhost relationship. The gradings were performed three times by the same pathologist. There were more than 3 points difference in 4 specimens between the first and second examination. However, there was a very good concordance between the second and third examination with only 1-2 points difference in 3 specimens, and the results from the third examination were used.
Statistical analysis
The chi-square method was applied and the standard Kaplan-Meier method cumulative survival.
was used for calculating the
Results
The results are listed in Tables II and III The 5-year cumulative survival (Kaplan-Meier) in relation to clinical stage, DNA ploidy and malignancy grading is illustrated in Figures 2-4 . Patients with nodal involvement (NI) had a statistically significant worse prognosis than those without (NO) (P<0.01). Patients with DNA diploid tumours had a better 5-year cumulative survival than those with DNA non-diploid tumours, but the difference was not statistically significant. Patients with high tumour histological malignancy scores had a worse prognosis than those with low scores (P<0.001).
There was a statistically significant difference in survival rates for patients with well differentiated tumours compared to patients with poorly differentiated tumours (P<0.001) and between patients with moderately well differentiated tumours and poorly differentiated ones (P<0.05) (Figure 5 ). The presence of lymph node metastases is clinically the most important prognostic factor in oral cavity carcinoma (Hibbert et al., 1983) . This is corroborated by the present findings.
Poorly differentiated carcinomas carried a worse prognosis than well differentiated ones as was shown by Holm et al. (1982) .
DNA measurements of squamous cell carcinomas of the head and neck region show similar DNA ploidy for tumours from various locations, and most tumours in the series reported by Holm et al., (1980) and Holm (1982) were DNA non-diploid. However, most tumours in the present series were DNA diploid (56%), possibly because small tumours tend to be DNA diploid (Kaplan et al., 1986; Tytor et al., 1987) .
In line with the findings of Holm et al. (1982) and Hedley et al. (1984) the DNA non-diploid tumours metastasized more frequently to cervical lymph node than the DNA diploid ones (P<0.01, chi-square).
The literature reports a worse prognosis for patients with DNA non-diploid tumours than for those with DNA diploid ones (Atkin et al., 1976; Holm et al., 1982; Auer et al., 1984) . There was a difference in our material too, albeit not statistically significant. analysis according to Kaplan-Meier. Life table analysis according to Kaplan-Meier. The highest S-phase values were found in the DNA nondiploid tumours, low values occurring mainly in the DNA diploid group (cf. Johnson et al., 1985) . No significant differences emerged between occurrence of lymph node metastases and the S-phase values. The proliferative activity (S-phase) as a predictor of outcome has been examined in other studies (Olszewski et al., 1981; Hanson et al., 1982) . The S-phase analyses of fresh and paraffin embedded Time (months) Figure 5 Survival in relation to histological differentiation. Life table analysis according to Kaplan-Meier. material yielded almost identical results (Risberg et al., 1985) and there was a good correlation using flow and static cytofluorometry on fresh material and static fluorometry on paraffin-embedded material (Franzen et al., 1986a The presence of polyploid nuclei seems to be a negative prognostic factor (Greisen, 1975; Bjelkenkrantz et al., 1983b; Olofsson et al., 1986) . In the present investigation, tumours without PPN were associated with a slightly better survival than those with PPN; however, not statistically significantly so.
An interesting observation is that the patients given preoperative radiotherapy and with histologically persisting tumour tissue showed a higher local recurrence rate (7/12; 58%) than those without tumour tissue (0/12; 0%) (P<0.01, chi-square). Concordant with the findings of Franzen et al. (1986b) the DNA non-diploid tumours given preoperative radiotherapy were more often eradicated than the DNA diploid tumours, but the difference was not statistically significant.
Malignancy grading allows multifactorial assessment of the tumour and the tumour-host relationship, and has proved valuable in predicting the clinical course in different head and neck carcinomas . It is nevertheless a subjective method with varying reproducibility (Graem et al., 1980) . No correlation emerged between Jakobsson and Glanz and Eichhorn scores and the T- classification, which accords with some other reports, on lingual and gingival carcinoma (Lund et al., 1974; Willen et al., 1975) , but contradicts the findings of Holm et al. (1982) . The malignancy grading, however, correlated significantly with the occurrence of lymph node metastases. As claimed by Eneroth et al. (1973) , Willen et al. (1975) and Holm et al. (1982) the total malignancy score correlated with prognosis (P <0.001, Kaplan-Meier) .
Static cytofluorometry gives an objective evaluation of tumour ploidy and the occurrence of PPN, and correlated to lymph node metastases. DNA ploidy may also provide information about the histological response to preoperative radiotherapy (Franzen et al., 1986b) . Malignancy grading gave information both concerning lymph node metastases and prognosis. Olle StAl provided great assistance in the computer programming and Torbjorn Ledin assisted in the statistical analysis.
